Journalofthe Royal Society ofMedicine Volume 73January 1980 53 been made to confirm them. The long periods of recovery and the difficulty of measuring its extent accurately and meaningfully are reasons for this. However, it seems evident that in some circumstances microsurgery can extend the scope of nerve repair.
The operating microscope and the development of ear surgery W P R Gibson MD FRCS The National Hospital. Queen Square. London WC1N 3BG Ear surgeons were the first to use a microscope to see minute structures clearly during surgery. Perhaps the early use of an operating microscope was inevitable in their speciality, for without its use it is almost impossible to gain sufficient view of middle ear structures situated down the external acoustic meatus for any safe surgical manipulations. The early surgical attempts performed without magnification carried a grave risk of permanent damage to the hearing, balance and the facial nerve. The introduction of the microscope to otology dramatically changed the whole scope of the surgery, and soon ear, nose and throat surgeons were using magnification routinely not only for ear operations but also for operations in the laryngeal and nasal fields.
Development ofsurgery for otosclerosis
The historical development of surgery for otosclerosis provides a vivid indication of the impact of the operating microscope. Otosclerosis clinically affects approximately 0.3% of the, adult Caucasian population (Morrison 1967) . Unorganized woven bone replaces the stapes footplate and the bone surrounding the oval window. This causes a conductive hearing loss which gradually progresses until the patient becomes very deaf. Many famous people have been affected, for instance Beethoven.
Until 40 years ago it was accepted that there was no remedy. The risks of surgery were known to be so great that surgeons undertaking it were liable to be labelled as charlatans. As it was known that pregnancy often increased the deafness and that the disease was heriditary, the rule of some otologists was: 'For the maid no marriage, for the bride no children, for the mother no lactation'. Even the case for therapeutic abortion was discussed! The situation has changed spectacularly over the past 15 years. In fact, the modem otologist eagerly seeks otosclerosis since the operation of stapedectomy restores the hearing in over 90% of patients. This transformation has been caused by three main factors: the foresight and skill of certain otologists, antibiotics and the operating microscope.
It it amazing to learn that the first operations for otosclerosis were performed over 100 years ago. Kessel (1876) recommended total removal of the tympanic membrane, incus and malleus. Later it was realized that Kessel's operation left the stapes ankylosis untouched, and various surgeons advocated either stapes mobilization or complete stapes removal.
In 1888 Boucheron reported 60 cases of stapes mobilization, and two years later Miot (1890) reported a series of 200 cases. The conclusion reached was that the operation could only be performed in early cases as later the stapes became too fixed to allow mobilization.
Several surgeons undertook the operation of stapedectomy (e.g. Blake 1892, Jack 1892, Politzer 1893, Kessel 1894, Grunert 1896, Panse 1896). These surgeons removed the stapes totally without any attempt to close the oval window. Such an operation was prone to disaster, but there was some experimental work by Straaten (1894)which attempted to justify the risks involved. Straaten extracted the columella, which corresponds to the stapes in man, from pigeons. The birds were deaf immediately after operation but later regained some of their hearing. When the birds were killed, he discovered that the oval window was closed by a membrane, evidently newly formed.
The early reports of stapedectomy comment that postoperative labyrinthine infection was rare. The main difficulty was surgical. Politzer (1893) wrote that the stapes was often so fixed that the crura snapped on attempting extraction. Floderus (1899) noted the difficulty of successful stapes removal and came to the conclusion that if the natural avenue for sound was blocked, a substitute might be created by means of resection of a portion of bony labyrinth. After anatomical studies, he concluded that these 'sound fistulas' could be made most easily at the outer wall of the lateral semicircular canal. His only fear was that loud noises might give rise to vertigo. This remarkable account paved the way for the fenestration operations.
. Many years later, Jenkins (1913) , a British otologist, opened the lateral semicircular canal of two otosclerotic patients. He believed that otosclerosis was caused by an increased perilymphatic pressure and was disappointed when no excess fluid escaped. Nevertheless, both patients showed a remarkable increase in hearing.
The next significant event was the introduction of the microscope. Holmgren (1923), of Stockholm, reported operations on 4 women suffering from otosclerosis performed with the aid of a binocular microscope with magnification of 10diameters. (It is believed that the first occasion Holmgren used his microscope was in 1917 (Ballantyne 1970». Holmgren remarked that with his microscope, an operation could be performed on the labyrinthine capsule with a degree of precision that was otherwise impossible to obtain. The improvement in hearing in his 4 patients was only temporary, ranging from a few days to II months. Although none of the patients suffered from total hearing loss, the prejudice against surgery was not easily overcome.
The first report of permanent hearing gain following fenestration was by Sourdille (1932) , who operated without the use of magnification. But such success was rare indeed until Lempert (1938) reintroduced and popularized the operating microscope. Lempert's fenestration operation met with rapid approval and widespread acceptance by otologists, who then brought the operating microscope into their operating theatres. The prejudice against surgery was overcome and many patients doomed to the isolation of deafness were returned to a normal existence. Although the fenestration operation is rarely performed today, the manner in which this operation heralded the modern age of otological microsurgery will not be forgotten.
The initial enthusiasm which greeted the fenestration operation waned when the long-term results of surgery became known. The operation initially improved the hearing in 75% of patients, but after 1-2 years the success rate fell to below 50% as bony growth tended to obliterate the fenestra. Other problems were encountered with persistent vertigo, especially in the elderly, and with the mastoid cavity which could cause persistent purulent discharge.
In 1952, Rosen described a method of palpating the stapes to ensure it was fixed before undertaking fenestration, and he noted that in some cases the stapes was mobilized with a consequent increase in hearing. Thus. in 1953, Rosen reintroduced the technique of stapes mobilization which had been suggested by Kessel over 75 years previously. The stapes mobilization operation, although technically improved by the use of the microscope, met the same disappointing long-term results as reported by Boucheron (1888) and Miot (1890) .
With historical hindsight, it seems that the next advance was inevitable, for in 1956, the operation of stapedectomy was reintroduced. But John Shea of Memphis, Tennessee, added the essential ingredients which ensured the success of the operation. Unlike the surgeons of the 1890s, he not only removed the stapes but also covered the exposed oval window with a vein graft and then reconstructed the ossicular chain with a polythene strut (Shea 1958) . Such an operation would be inconceivable without the use of an operating microscope. This original Shea operation was abandoned when it was found that the polythene strut could cause pressure necrosis of the lentiform process of the incus. Shea (1963) later devised a piston made of a plastic material (Teflon) which was shaped to attach to the incus, and this modification of his original operation remains one of the most popular methods today. Other techniques involve the use of wire, stainless steel pistons and the repositioning of the broken anterior crus from the otosclerotic stapes so that it bridges the gap between incus and the mobile graft covering the oval window.
The modern operation of stapedectomy with reconstruction restores the hearing in over 90% of otosclerotic patients. Persistent vertigo can occur particularly in patients aged over 6S years, and 2% of patients lose their hearing entirely as a result of the operation. Some cases of bilateral cochlear failure have occurred several years after apparently successful surgery on both ears. Even though such complications are extremely rare, the availability of effective hearing aids renders it foolhardy ever to operate on both ears. The advances in the surgery of otosclerosis clearly were dependent on the introduction of the operating microscope. The ENT surgeon should be proud that this innovation had its roots in his specialty, for its impact has now spread not only to other operations in his own field but to become a vital aid for surgeons working in other areas.
